OPENING AND CLOSING SYSTEM FOR POWER SLIDING DOOR 



CROSS-REFERENCE TO RELATED APPLICATIONS 

[001] This application claims priority of Korean Application No. 

2002-67640, filed on November 2, 2002, the disclosure of which is 
incorporated frilly herein by reference. 

FIELD OF THE INVENTION 

[002] The present invention relates to an opening and closing system for power sliding 

doors in vehicles. 

BACKGROUND OFTHE INVENTION 

[003] As generally known in the art, a sliding door installed in a vehicle, such as a van, 

is opened or closed by slidably moving to the front and rear directions of the vehicle along a lateral 
side of the vehicle body. Li this manner the sliding door can be easily opened or closed without 
interference with peripheral structures, even if the vehicle is parked in a narrow place, and 
passengers can easily enter into the vehicle. 

[004] A conventional sliding door includes a door-closed state keeping unit, a locking 

controller connected to the door-closed state keeping unit to control operation of the door-closed 
state keeping unit, inner and outer handle assemblies connected to the locking controller to release 
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a door-closed state, and a door locking knob connected to the locking controller to control the 
locking controller in such a manner that the sliding door is locked in the door-closed state. 
[005] When the sliding door is closed, the door-closed state keeping unit automatically 

fixes the sliding door so that the sliding door is maintained in the door-closed state. The door- 
closed state can be released by operating die inner and outer handle assemblies. On the other hand, 
the door-locking knob locks the sliding door in the door-closed state, so that the sliding door is not 
opened even if a person operates the inner and outer handle assemblies. 
[006] However, the conventional sliding door system has a problem in that if a person 

opens the conventional sliding door when the vehicle is parked on an inclined road, the sliding 
door is biased in the door-close direction due to the incline. Thus, passengers who try to enter into 
the vehicle may be injured by the sliding door moving in the door-close direction. 
[007] To solve the above problem, there has been suggested a door-open state keeping 

unit installed in the sliding door for maintaining the sliding door in a door-open state. Door-open 
state keeping units have been widely used and various kinds of locking controllers and inner and 
outer handles have been developed to control operation of a door-open state keeping unit 
[008] For example, Korean Patent Laid-open Gazette No. 2002-37464 discloses an 

opening and closing system for a sliding door having a door-open state keeping unit 
[009] Power sliding doors, which are automatically opened/closed by means of a 

wire/wireless door switch, have been installed in vehicles, such as vans, equipped with a sliding 
door. The power sliding door is automatically opened/closed by using a driving source including 
motors and cylinders and a power transmission including cables, belts and gears. An ECU 
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(electrical control unit) is also provided to control an operation of the driving source in cooperation 
with the door switch. 

[0010] However, the above sliding door opening/closing system or various door 

opening/closing systems having the door-open state keeping unit basically open or close the door 
through manual operation of the handle assembly. 

[001 1] Therefore, the power sliding door is rarely adapted for the conventional sliding 

door opening/closing systems. For this reason, it has become necessary to provide an 
opening/closing system for a power sliding door capable of allowing operation of a power sliding 
door in both manual mode, using a handle, and a power mode, using a door switch. 

SUMMARY OF THE INVENTION 

[0012] Embodiments of the present invention provide an opening and closing system for 

a power sliding door adapted for a vehicle equipped with a sliding door having a door-open state 
keeping unit, in which the door-open state keeping unit cooperats with a door switch in such a 
manner that the power sliding door is normally opened or closed even if a user only operates the 
door switch. 

[0013] In one preferred embodiment, there is provided an opening and closing system for 

a power sliding door comprising: a locking controller including a plurality of links installed in a 
housing, transferring driving force of a handle to a door-closed state keeping unit or a door-open 
state keeping unit in order to control an operation of the door-closed state keeping unit or door- 
open state keeping unit, and having a link for locking or releasing the door-open state keeping unit 
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the door-open aaletePtag™'* 5 " 1 *" « Kto 8 ma,m 
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rotational position of the locking link. 
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[00,8] M^prf^teECU^vesa^tose^famted^^wta 

ECU operates the driving source to close the sliding door. 

BRIEF nESCP Tl"N QE THir " R A WINGS 

bemoreap^fiomterblk-^grie^eddeserir^ 



[0020] 



FIG. 1 isaschernaticviewofaslidmgdcor^ 



[0021] m2h.vi«*-*»«P<^^^^ fc *^ , ^ d '"' 
according to one embodiment of the present invention; 

[0022] m3h.«vlwof.l^»«*P^ ta - , ^ -, * l * , • 
[0023] n G.4Aisape^vevlewofadoor^s^lreeping»m.a< : c^«»one 
[0O24] nG^Bisape^vevlevvofadCKtr^^keepingrnntac^gteone 
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[0025] FlGS.SAtoSC^viwsshovvtog.^onalsKteofcabtepravidedinan 
invention. 

nFTAnEDDF^nmONOF THF INVENTION 

[0026] Hereinafter, a preferred embodiment of the present invention will be described 

Preference to t^eaccon^anyingdxawings. In Ac Mowing description and drawing the 

samereferencenumeralsareusedtodesi^ 

of the description on the same or similar components will be omitted 

[002 7] ReferringtoFIG. 1, door 10 includes handle assembly 100, with inner handle 120 

andhandlehousingllO. Door liking knob 200 is also provided. Inking controller 300 
includesapluraUtyoflir^instaUedm 

triers dri^ 
taepingumtSOOinc^ 

ac.r^^ekeepingunitSOO. More spe^caUy, flocking confer 300 includes a link 350 
forlockmgorreleasmgthedoor^statekeepm^ 

[0028] In more detail and with reference to FIG. 3, the locking controller 300 has the 

housmgSlOprevidedw^ 

first to th 1 mlinlcs320,330andmwMcharere 

350 rotated about a second hinge shaft M. The first link 320 is connected to an inner handle 120, 
thesecondlinkSSOisuse^fbr controllings 
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to the door-closed state keeping unit 400, and the fourth link 350 is connected to the door-open 
state keeping unit 500 as mentioned above. 

[0029] In addition, the locking controller 300 includes a lever 360 for an outer handle, a 

door locking mechanism 3 70 rotated about a third hinge shaft K, an anti door-open mechanism 
380 rotated bout a fourth hinge shaft G, and an actuator 390 for electrically controlling an 
operation of the door locking mechanism 370. The above components are incorporated with each 
other. 

[0030] The locking controller 300 having the above construction is operated by the inner 

handle 120 and the outer handle, which are selectively moved into a door-open position or a door- 
close position from a neutral position by a user. Locking controller 300 is also connected to both 
door-closed state keeping unit 400 and door-open state keeping unit 500 by cable 63 1 to control 
the operation of the door-closed state keeping unit 400 and door-open state keeping unit 500. 
[0031] The first link 320 cooperates with the inner handle 120 when the inner handle 120 

is moved into the door-open position or when the inner handle 120 is moved into the door-close 
position so as to release a locking state of the door-closed state keeping unit 400 by operating the 
third link 340 through the second link 3 3 0, or so as to release a locking state of the door-open state 
keeping unit 500 by operating the fourth link 350. 

[0032] In addition, a lever 360 cooperates with the outer handle when the outer handle is 

operated in order to release a locking state of the door-closed state keeping unit 400 by operating 
the third link 340 through the second link 330 while simultaneously releasing a locking state of the 
door-open state keeping unit 500 by operating the fourth link 350. 
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[00 33] W1 « te d <OT 4oc1d n gtob2<X)i S op OTK d K »locktes1id in g4 JO rlO,*edoor 

[0034] fc- ^tarf* W «J^3M^^i.*-i^«-^ 
320 to the second link 330. 

[0035] to^lnOa.*^^^'*^**'***"*'" 1 ' 

c^limganopererionoflhemoro^. The ECU 50 may coinprise an appropriate processor and 
onjinary skill in Ihe art based on the teachings herein. 

[0036] TtenK^saispre^tatalledat.rearpandofav^e.TVmoMSl 
pul ley56isdrivenmadoo«>pendire^^^ 

[0037] fc .Uta.^tanaS.4^*«»*«^~^ — 

. taU «US21 ^cM*******™"**'**" 1 inord.to.ock 
otrele^aeouplingsMebe.weenthecouplinglmkSll andthe^onTlO. 
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[0038] Thedoor-open^ 

locking and releasing states of the door-open state keeping unit 500. 

[0039] The ser^rincludesamicro-switch 70, wnich detects the ^^^^ 

statesoffcedoor-^^ 

521.Thermcro- S witch70isinstaUed atone ^tol^^Snmtu******** 
thelockinglink521 in order to detect variation of the rotational position ofthe locking link 521. A 
drivingdeviceisprovidedtoaUowthed^-open^ 
l(xkingstateorreleasingstatebyopeiatingthefour& 

[0040] The fourth link 3 50 is preferably rotatably fixed to the housing 3 1 0 about the 

secondhmgeshaftMandco^^^ 

ma ddition,*edrivingd^ 

fourth link 350 about the second hinge shat M. 

[0041] Tbe driving device includes an actuator 80, which is electrically connected to the 

ECU 50 through a wire harness 8 1 . An elongated hole 82a is formed at a driving end 82 ofthe 
actuator 80 n ^MXl**m^*3n*n^^***^ 
hole 82a of the actuator 80. 

[0042] The ECU 50 receives an operating signal from the door switch 60 to control an 

operationof*emotor52^ 

adetectingsignalreg^ 

from the micro-switch 70 to control the an operation ofthe actuator 80. 
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[0043] That is, in the door-open state, the ECU 50 receives a door-close signal from the 

door switch 60. The ECU 50 simultaneously receives a signal regarding locking and releasing 
states of the door-open state keeping unit 500 from the micro-switch 70. If the door-open state 
keeping unit 500 is in the locking state, the ECU 50 operates the actuator 80 so as to release the 
door-open state keeping unit 5 00. Then, the ECU 5 0 operates the motor 52 so as to close the 
sliding door 10. 

[0044] If the door-open state keeping unit 500 is in the releasing state, the ECU 50 does 

not operates the actuator 80, but only operates the motor 52 in order to close the sliding door 10. 
[0045] Hereinafter, operation of the opening and closing system for the sliding door 

according to a preferred embodiment of the present invention will be described For the 
convenience of the description, a manual mode of the opening and closing system, in which the 
door-open state keeping unit is operated by manually handling the inner handle will be described 
first 

[0046] If a passenger pulls or pushes the inner handle 120 in the door-close direction in a 

state that the sliding door 1 0 has been moved into a predetermined door-open position and 
engaged with the door-open state keeping unit 5 00, the inner handle 1 20 is rotated in the door- 
close direction about the hinge shaft so that a rod (not shown) connected to a rod connecting 
section (not shown) of the inner handle 120 is pushed. 

[0047] Accordingly, a rod 612 of the locking controller 300 is pushed while rotating the 

first link 3 20 in a counterclockwise direction about the first hinge shaft F (referred to FIG. 3) . In 
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[004S] Atttoto> a*i K 63 1 aof a ,ec* 1 .631connec« alto «.e i bu rt h Mt 3 5 0p«l.ed, 

ota^«*oi.*^ta«-«--*^«^-« to— ,i,it5,li • 

directioa 

[0049] wtothesBdmgdoorlOtebcenn^vedtatedooKlosediieoticn.the 
coup^linkSnma^asta^^ 

[0050] WtenthesBd^doorlOreachesa^loseposition.tedoor^s^ 
closed state. 

[005,] Herebufler.anoperaaonoftoopemngandclosing^oftepowers^ 

[0052] Ifapa^gerclo^theslidingA^lObyope^gthcd^^heOma 
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the ECU 50. 

[0O531 fc *«mM*— 

to the grounding state thereof. 

[0054, . Up^receivingtesig^.p^tetocktag^oftedoor^s.a* 
[0055] a a m mtocl*.**~*>'*-**~*** k3M ' 0 '~'* t ' 

described above. 

[0056, nr^***^***-"**"** 2 * 3 *"**'"' 1 ' 

^to^^ai sKdtag 

door system is operated 
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[0057] T^ fl ,eECU50<^temo« 5 2oftepower S Ud^door S y aa nsotha. 
tat the sliding door 10 is maintained in the door-closed state. 

[0058] Asra ^onedabove > tadnvinge Ml 82oftaao«t^80isfon 1 .edwi t hte 
elongatedhole 82a, into whichta fourth link 350 is movably inserted 

[0059] J ^^m^^^M^^<^o,*m-^*>*' 
^oftaactatorgO^sho^inTOS.SAandSh.intapown^-^tad^ 

^^^anowstafonrth^SSOtohe^n^nttae^ho^^ 
[0060] M^ir^m*^***^*^********" 

disclosed in the accompanying claims. 

[0061] TM^^^.^^^^^*^** 

Tlep^mvendonincltxies various!^ 

[0062 ] taaddioon.tectosbgandoperingsyWor^^ 
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unit is modified 

t0063] Fu^^besidesteac^r.wWcho^te^^by^vinga 
m cmb«(fae^^g^)'^' KUsedta,heI,KSen ' toVend0n - 

of the locking link. 

[0065] ll 1B ^^d^^»»^^ te,l,:C, ^" ,l ■ I ™ , *' 
openstatekeeptogunitandcanbesafelyoperated. 
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